were able to quantify the long-term risk of lung cancer in terms of radiation dose among 897 610-year survivors of breast cancer reported to the Connecticut Tumor Registry between 1935 and 1971. The relative risk of lung cancer following treatment with adjuvant radiotherapy and radical mastectomy was approximately twofold, based on 61 case patients. Radiation fields targeted regional lymph nodes and the chest wall, resulting in large average doses to the lungs (15.2 Gy, ipsilateral lung; 4.6 Gy, contralateral lung). Lung cancer risk increased with radiation dose (P = .18). Radiotherapy treatments have changed in recent decades, however, employing smaller fields that result in lower radiation doses to lung (1).
We extend the analysis of secondary lung cancer risk after breast cancer utilizing data on more than 180 000 women reported to the population-based registries that comprise the Surveillance, Epidemiology, and End Results (SEER) Program 1 (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) of the National Cancer Institute (NCI). Information that is routinely provided to these registries includes the first course of cancer-directed therapy according to one of several broad designations. The extent of radiotherapy, which determines lung exposure, is not specified; however, for several sites, including breast, initial surgery is further described. Breast-conserving surgery is typically accompanied by local radiotherapy, resulting in considerably lower radiation exposure to the lung than delivered with techniques employed in the past in conjunction with more extensive resection (1). Following prior convention within the SEER Program (2), we defined breast-conserving surgery as a partial or less-than-total mastectomy. All other surgical procedures, including mastectomy, were grouped as "nonbreast-conserving surgery." Because type of operation served as an imperfect surrogate for the extent of radiotherapy, some misclassification may result. A portion of breast cancer patients reported to the SEER Program were included in a previous study (3) of secondary lung neoplasia.
Among 182 122 2-month survivors of breast cancer diagnosed between January 1, 1973, and December 31, 1991, and treated surgically, 1198 cases of lung cancer were observed (Table   increased with time to reach 1.93 (95% confidence interval [CI] = 1.48-2.47; P trend <.000l) among 5923 10-year survivors initially treated with radiotherapy and non-breast-conserving surgery. The twofold risk is in agreement with results from the Connecticut study (1). Excess risks of lung cancer among long-term survivors existed for small-cell carcinoma (observed-to-expected [0/E] ratio = 2.89; 95% CI = 1.71-4.56), squamous cell carcinoma (0/E = 2.55; 95% CI = 1.46-4.14), and adenocarcinoma (0/E= 1.62; 95% CI = 0.96-2.56). In contrast, elevated lung cancer risks were not evident among 128 534 women who were not treated with radiation.
Because breast-conserving surgery has been utilized only recently within the SEER program (average year, 1988), lung cancer risk could not be evaluated among Iong-term survivors. There was no increased risk, however, apparent up to about 10 years after treatment.
Our results confirm that past adjuvant radiotherapy, likely to deliver substantial doses of radiation to the lungs, is associated with a twofold risk of pulmonary neoplasia among 10-year survivors of breast cancer (1). Breast-conserving surgery and local adjuvant radiotherapy (2), which delivers lower doses to lung, might be expected to result in smaller risks of lung cancer among long-term survivors. †Represents subcutaneous mastectomy, total mastectomy, modified radical/total mastectomy, radical mastectomy, and extended radical masectomy. ‡P<.05, §Trend for P <.0001. || Represents partial or less-than-total mastectomy (including segmental mastectomy, lumpectomy, quandrantectomy, wedge resection, nipple resection, excisional biopsy, and partial mastectomy not otherwise specified), with or without dissection of axillary lymph nodes, ¶Given the relatively recent introduction of this surgical approach, sufficient numbers of long-term survivors are not yet available within the SEER Program to quantify the risk of secondary lung cancer.
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